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Muccusi u cTparern4eckue 3a1aum

K 2130 rogy OtpacnieBasi Hay4HO-UCCIIEI0BATEIbCKAsl TA0OpaTOpHs TNIA3MEHHBIX U
na3epHbix TexHonorui (OHWJI ITuJIT) BHTY craner MupoBbIM JIuiepoM B 001acTH
BBICOKOTEXHOJIOTUYHBIX METOJIOB YIIPOUHEHUSI U BOCCTAHOBJIEHUSI MATEPHUAJIOB C
MPUMEHEHUEM JIa3epHBIX U TUIa3MEHHBIX TeXHoJoruil. JlabopaTopus cocpenoTounTes
Ha pa3paboTKe aJanTUBHBIX U CAMOBOCCTAHABIIMBAIOIINXCS MATEPUAJIOB, a TAK)KE HA
BHEJIPEHUH aBTOMATU3UPOBAHHBIX U aBTOHOMHBIX PEILICHH 1JI MOBBILLICHHS
JIOJITOBEYHOCTH U HAJICKHOCTH MAIIUMH ¥ 000pYyA0BaHMs, BKIIOYasi TPAHCTIOPTHBIE
CUCTEMBI OyAyIIEro U pOOOTU3NPOBAHHBIC TPOU3BOCTBEHHBIC JIMHUU.

OcHOBHbIE HAIPABJICHUS 1A TEJILHOCTH

1. Pa3paboTka 1 BHEeIpeHUE HOBBIX METOJIOB YIIPOUYHEHUSI U BOCCTAHOBJICHHUSI
MaTepuaioB

* Co3/1aHK€ ¥ COBEPILIEHCTBOBAHUE TEXHOJIOTUH MJIa3MEHHOTO HAIbUIEHUS, JTa3€PHOTO
TEPMOYIPOUYHEHHUS U JIA3€PHOM CBAPKU JJIsI HOBBIICHUS JOJTOBEYHOCTH MAaTEpUAIOB
1 QyHKIMOHATBHBIX XapaKTEPUCTHUK JIeTaJIeH.

* Pa3zpaboTka MHTEIJIEKTyaIbHBIX M CAMOBOCCTAHABIMBAIONTUXCS TIOKPBITUH, KOTOPHIE
MOT'YT aBTOMaTUYECKH aalITUPOBATHCS K U3MEHEHUSIM YCIOBUI KCILTyaTallUH.

* Bueapenue nazepHoit 00pabOTKH B MPOU3BOICTBEHHBIE JIMHIUH aBTOHOMHBIX
pOOOTOB M TPAHCTIOPTHBIX CPEJICTB, BKIIIOYAS YIYUIIEHUE UX KOHCTPYKTUBHBIX
MaTepualoB.

2. AranTuBHbBIE TEXHOJIOTUH /ISl TPOMBIIIJIEHHOCTH U TPAHCIIOPTA

* [IpyimeHeHne Ta3epHBIX U MJIa3MEHHBIX TEXHOJOTHM 111 BOCCTAHOBJIEHUS U
YIPOUHEHUS JAeTalell KpUTUUECKUX CUCTEM B YCIOBUSX SKCTPEMAIbHBIX HArPYy30K,
HaIlpuMep, B KPYIHbBIX SHEPTE€TUUECKUX YCTAHOBKAX U TPAHCHIOPTHBIX CUCTEMAX
OyIyIiero.

* Pa3zpaboTka u BHeIpeHrE aBTOMATU3HUPOBAHHBIX YYACTKOB MO/ KJIFOY 110
TEXHOJIOTUH JIA3€PHOTr0 U MIIA3MEHHOTO YIIPOYHEHUS I KPYITHBIX TPOMBIIITIEHHBIX
OOBEKTOB.

* Mcnosb30BaHNE MHTEIUIEKTYAIbHBIX CUCTEM JUATHOCTUKH 1711 MOHUTOPUHTA
COCTOSIHUA U aJanTaiuu pabo4ynx MoBEpXHOCTEH, IPEeIOTBpallas MPEKICBPEMEHHOE
W3HAIIMBAHUE U TTOBPEXKICHUSI.

3. DKoyoruYHbIE U 3HEProd()PEeKTUBHBIC TEXHOIOTUN

* Pa3zpaboTka 9KOJOTUYECKH YUCTHIX TEXHOJOTUM JTa3€PHOTO YIIPOUHECHHUS U
HaIbUICHUS, MUHUMU3UPYIONIUX BO3JICHCTBUE HA OKPYKAIOIIYIO CPEY.

* BHepeHure npoueccoB ¢ UCHOJb30BAHUEM HU3KOTEMIIEPATYPHBIX JTA3€POB s
COKpAaIIEHHUs pacxoJa SHEPTrUur U CHUXKEHUS YIIIEPOJHOTO Cea.

* Co3/laHKe YCTOMYMBBIX PEIICHUH ISl BOCCTAHOBIICHHS M YIIPOYHEHUS JIETaJIeH B
HHEPreTUYECKUX U TepepadaThIBAIOIINX OTPACIIAX, HAMPABICHHBIX HA MOBBIIIICHUE HX
HKOJIOTHYECKOM 0€30MacHOCTH.



4. HanomaTtepuanbl 1 YMHbBIE IOKPBITHS IJIS1 CIIOKHBIX TEXHOJIOTUI

* lccnenoBanus U BHEAPEHUE HAHOMATEPHUAJIOB, KOTOPBIE UCIIOJIB3YIOTCS JJIS
CO3JIaHUSI CBEPXIIPOYHBIX U YCTOMYUBBIX K BBICOKOIKCTPEMAIIbHBIM YCIOBUSAM
MTOKPBITHM.

* Pa3zpaboTka cienuain3upOBaHHBIX MOKPHITUH ¢ MHOTO(GYHKIIMOHATHLHBIMU
CBOWCTBaMH, TAKUMHU KaK CAMOOYHUIIEHUE U YCTOMYUBOCTh K KOPPO3UHU.

3akioueHue

K 2130 roqy OHWUJI [TuJIT BHTY craner BeaymuM EHTPOM MO pa3pabOTKe U
BHEJIPEHUIO JTa3€PHBIX U TUIA3MEHHBIX TEXHOJIOTHUM JJIsI TPOMBIILIEHHOCTH U
TpaHCIOpTa, Mpe/jiaras MHHOBAIIMOHHBIE PEIICHUS JJIsl BOCCTAHOBIICHUS U
ynpoyHeHus: MmaTepuasioB. Jlabopatopust 6y1eT UrpaTh KJIHOUEBYIO POJib B CO3/IaHUH
BBICOKO?(P(EKTUBHBIX, YCTOMYMBBIX K HATPY3KaM U U3MEHEHUSM YCIOBHMA
AKCIUTyaTallii MaTepUaioB, 4YTO 0OECIIEYUT HAICKHOCTh U JI0JTOBEYHOCTh KaK
TPaJAUIIMOHHBIX, TAK U aBTOHOMHBIX CUCTEM B CaMbIX PA3JIMYHBIX OTPACIIX.
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Mission and strategic objectives

By 2130, the BNTU Industrial Research Laboratory for Plasma and Laser
Technologies (ONIL PILOT) will become a world leader in the field of high-tech
methods for hardening and restoring materials using laser and plasma technologies.
The laboratory will focus on the development of adaptive and self-healing materials, as
well as the implementation of automated and autonomous solutions to enhance the
durability and reliability of machinery and equipment, including future transportation
systems and robotic production lines.

Main areas of activity

1. Development and implementation of new methods of hardening and restoration of
materials

* Creation and improvement of plasma spraying, laser thermal hardening and laser
welding technologies to increase the durability of materials and functional
characteristics of parts.

» Development of intelligent and self-healing coatings that can automatically adapt to
changing operating conditions.

* The introduction of laser processing in the production lines of autonomous robots and
vehicles, including the improvement of their structural materials.

2. Adaptive technologies for industry and transport

* The use of laser and plasma technologies to repair and strengthen parts of critical
systems under extreme loads, for example, in large power plants and transportation
systems of the future.



* Development and implementation of turnkey automated sites using laser and plasma
hardening technology for large industrial facilities.

* The use of intelligent diagnostic systems to monitor the condition and adaptation of
work surfaces, preventing premature wear and damage.

3. Eco-friendly and energy-efficient technologies

* Development of environmentally friendly laser hardening and spraying technologies
that minimize the impact on the environment.

 Implementation of processes using low-temperature lasers to reduce energy
consumption and reduce the carbon footprint.

* Creation of sustainable solutions for the restoration and strengthening of parts in the
energy and processing industries, aimed at improving their environmental safety.

4. Nanomaterials and smart coatings for complex technologies

* Research and implementation of nanomaterials that are used to create ultra-strong
and highly extreme coatings.

* Development of specialized coatings with multifunctional properties such as self-
cleaning and corrosion resistance.

Conclusion

By 2130, ONIL PiLT BNTU will become a leading center for the development and
implementation of laser and plasma technologies for industry and transportation,
offering innovative solutions for the restoration and hardening of materials. The
laboratory will play a key role in creating highly efficient materials that are resistant to
stress and changes in operating conditions, which will ensure the reliability and
durability of both traditional and autonomous systems in a wide variety of industries.



N3o06paxxeHue creuepupoBaHo ¢ rnomoisio DALL-E 3.
[Tpomrt:

dyTtypuctuyeckas jgadopaTopusi, TI€ yUeHbIE UCTIOIb3YIOT
IJJA3MEHHBIE U JIA3€PHBIE TEXHOJIOTHU JJISI YIIPOUYHEHUS U
BOCCTAHOBJICHHSI MATEPUAJIOB, CO3JAaHNE ATAIITUBHBIX
CaMOBOCCTaHABJIMBAOIIUXCS MOKPHITUI U MHHOBAIIMOHHBIX
neTaiei AJis MPOMBIIUIEHHOCTH OyAyIlero

Image generated by DALL-E 3.

Promt:

A futuristic laboratory where scientists use plasma and laser
technologies to strengthen and repair materials, create adaptive self-
healing coatings and innovative parts for the industry of the future.
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